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A R6 million commercial scale Spirulina algal biotechnol-
ogy production plant was built at Musina, Limpopo Province
answering amongst others the South African Government and
the Department of Science and Technology call to place South
Africa amongst the world leaders in the application of
biotechnology and economic empowerment. World-wide the
dietary supplement industry is extremely lucrative and amounts
to US$ 23 billion per annum in the USA alone. Major other
consumers are the Europeans and Japanese, and the market is
growing at around 20% per annum. The transition from the
laboratory to large scale production units is not a simple task,
with many unforeseen problems, mostly related to scale.
Downstream processing, product production, handling, quality
and marketing are additional challenges, not experienced at the
laboratory scale. The large outdoor production units offer
exciting experimental and research possibilities and they were
used, amongst others, to follow midday photosynthetic
depression and the switching off of reaction centres.
doi:10.1016/j.sajb.2007.02.050
Preliminary cladistics of the genus Hermannia and
intriguing morphological adaptations
D.C. Gwynne-Evans, T.A.J. Hedderson
Botany Department, University of Cape Town, Private Bag,
Rondebosch 7701, South Africa
A preliminary cladistic analysis of some 100 species of the
genus Hermannia section Mahernia is presented. Features of
the plants are discussed with an emphasis on morphological
adaptations to pollination and the environment. Flower colour
changes may drive speciation through pollinator shifts, whereas
dispersal mechanisms and geological specialisation appear to be
key factors in explaining current species distributions.
doi:10.1016/j.sajb.2007.02.051
Micro-location of elements in leaves of Leucadendron
‘Safari Sunset’ (Proteaceae) with phosphorus toxicity
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Efficient phosphorus (P) uptake by Proteaceae cluster roots
is an adaptation to highly weathered soils that are typically low
in inorganic P and proteas consequently experience P toxicity at
lower rhizosphere P concentrations than do crop plants. This
study aimed to determine the sites of P toxicity in Proteaceae by
mapping the distribution of elements in leaf tissue using micro
proton-induced X-ray emission spectrometry. Phosphate supply
up to 0.01 mM in a fertigation solution resulted in increased
stem length of Leucadendron ‘Safari Sunset’ while P concen-
trations in excess of this resulted in decreased stem length,
increased leaf [P] (up to 0.25% (w/w)) and caused typical P
toxicity symptoms. In general, P toxicity resulted in increased
non-metals P, S, and Si in some tissues, increased halides Cl and
Br, and decreased transition metals Fe, Zn, Cu although Mn
increased dramatically in some tissues. Phosphorus concentra-
tions in all leaf tissues except the phloem and mesophyll
increased in plants supplied with high (5 mM) compared to no
(0 mM) added P. While the P concentration in the mesophyll
and epidermis of plants supplied with 5 mM P stayed remained
low (0.01% (w/w)), those in the xylem cambium were much
higher (0.93% (w/w)). High xylem and bundle sheath P
concentrations could bind Ca exiting the xylem and/or freely
exchangeable Ca present in the middle lamellae of cell walls,
resulting in precipitation as CaHPO4 and causing the observed
decrease in epidermal [Ca] and necrosis of leaf margins.
Reduced [Fe] in all leaf tissues except the sclerenchyma, as well
as increased vascular and bundle sheath [Mn] co-occurred with
chlorotic leaves in P-stressed plants while reduced vascular [Zn]
co-occurred with leaf rosetting.
doi:10.1016/j.sajb.2007.02.052
Bioactivity of plant extracts against methicillin-resistant
Staphylococcus aureus
H.M. Heyman, N. Lall, A.A. Hussein, J.J.M. Meyer
Department of Botany, University of Pretoria, Pretoria 0002,
South Africa
The rise of infection caused by ‘superbugs’ is alarming and
one of the most problematic resistant bacteria is methicillin-
resistant Staphylococcus aureus (MRSA). This bacterium can
cause a range of ailments like pneumonia, mastitis, meningitis,
urinary tract infection, post operational infection etc. Novel
drugs are needed for diseases caused by MRSA due to the
toxicity of existing drugs. Ten medicinal plants were investi-
gated for their efficacy against drug-sensitive and drug-resistant
strains of S. aureus. Ethanol extracts of Melianthus major, M.
comosus and Dodonaea angustifolia were found to have good
inhibitory activity against both drug-sensitive and drug-resistant
strains of S. aureus. Minimum inhibitory concentrations of all
these plants ranged from 0.391 mg/ml up to 1.56 mg/ml. These
active extracts were also tested against a Gram-negative
bacterial species, Escherichia coli. M. major and M. comosus
both showed a minimum inhibitory concentration (MIC) of
1.00 mg/ml against E. coli. Ethanol extracts of all the plants
were tested for cytotoxicity on Vero cells using the XTT
method. The lead extract, M. major had a 50% inhibitory
concentration (IC50) of 52.76 μg/ml and was therefore selected
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for identification of bioactive principles. Two flavonoid
compounds were isolated which did not show antibacterial
activity at 500 μg/ml (the highest concentration tested).
doi:10.1016/j.sajb.2007.02.053
Analysis of the effects of low molecular mass plant
growth-promoting compounds
P.N. Hills, L.M. Gouws, J. Kossmann
Institute for Plant Biotechnology, Stellenbosch University,
Private Bag X1, Matieland 7602, South Africa
In addition to the classical categories of plant hormones,
there are also a number of other, low molecular mass
compounds which can promote plant growth. Although the
modes of action of the classical hormones have been
extensively researched, next to nothing is known about how
some of these non-hormonal compounds affect plant growth.
For the most part, these compounds are of biological origin
and are produced by bacteria and fungi, usually in the
rhizosphere, and by other plants. Acetoin, 2,3-butanediol,
lumichrome and liquid smoke solutions were tested on a
number of different plant species and a number of growth
parameters were measured. These compounds were shown to
have growth promoting effects across a broad range of
plants, including both agriculturally important species and a
number of model plant species. These results serve as a
basis for future research to elucidate the molecular mechan-
isms via which these compounds exert their stimulatory
effect. It is hoped that by understanding the mechanism of
action of these compounds, it might be possible to
genetically modify crop plants for increased growth and
yield.
doi:10.1016/j.sajb.2007.02.054
Can developing inflorescences of Protea cv. Carnival
reduce the responsiveness of non-flowering shoots to
benzyladenine induction of flowers ‘out of season’?
E.W. Hoffman, G. Jacobs
Department of Horticultural Sciences, University of Stellen-
bosch, Private Bag X1, Matieland 7602, South Africa
‘Out of season’ flowering in Protea cv. Carnival that occur
in the optimum European marketing period of November–
January was achieved by the application of 6-benzyladenine-
(BA) containing plant growth regulators to three-flush shoots
in autumn. BA shows potential as a useful management tool to
control flowering time in Protea. However, a considerable
variation was observed in the responsiveness of shoots to
initiation inflorescences with BA induction. The importance
of the management of the vegetative shoots in terms of the
shoot growth synchronization by pruning a year prior to
treatment is assessed in comparison to unpruned plants. The
responsiveness of non-flowering shoots on eight and 12-year
old plants of Protea cv. Carnival in terms of budbreak and
flowering incidence following a 500 mg L−1 benzyladenine
(BA) application (ABG-3062; active ingredient: BA 2% w/w),
eight months after pruning in April 2003, was compared
to that of shoots subject to BA treatment as MaxCel™
(active ingredients: BA 1.9% w/w) at either 500, 1000 or
2000 mg L−1 on the same plants, 20 months after pruning.
Plants treated in April 2004 differed from the April 2003
treatment in that developing inflorescences were present on
the plants in 2004. BA application enhanced budbreak in all
shoots, irrespective of plant age, BA concentration or
treatment year. For both age groups of plants more shoots
initiated an inflorescence when treated with BA eight months
after pruning as compared to shoots treated 20 months after
pruning. The quality of shoots treated 20 months after pruning
were comparable or better than shoots treated eight months
after pruning. Apparently the presence of developing
inflorescences on the same plant when non-flowering shoots
in autumn are treated with BA reduces the probability of
flower initiation taking place.
doi:10.1016/j.sajb.2007.02.055
Short-term vegetation and soil responses following
herbivore exclusion in a semiarid savanna toposequence
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b School of Animal, Plant and Environmental Science,
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Riparian ecotones in the African savanna are distinguished
from the surrounding upland matrix by the dominance of
evergreen woody vegetation, lengthened phenology of herbac-
eous species and generally moister conditions. These patches
are also heavily utilized by large and small mammals,
especially during the dry season when forage is scarce
elsewhere. Sodic patches, which often occur in the midslope
on granitic toposequences are also heavily utilized by
herbivores, perhaps in a manner similar to saltlicks due to
the presence of duplex soils high in sodium. Starting in 2004,
two years after the start of herbivore exclusion, we
investigated the effect of exclusion of large herbivores on
vegetation and soil processes in a toposequence along the
Sabie River in Kruger National Park. Herbaceous biomass in
the moist riparian zone and the adjoining wetland and sodic
areas increased significantly following the exclusion of large
herbivores, while no effect was seen in the crest. This effect
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